The ground state spectra of the following isotopic species have been measured with a video spectrometer:
17Q12C32S, 18012C32S, 16()13C32Sf 16012C33S, 16()12C36S, and 160 13 C34S.
Our measurements have enabled us to improve the molecular constants notably for these cases.
In order to test the performances of our molecular beam spectrometer we carried out a procedure which is normal amongst microwave spectrocopists, namely we measured lines of OCS. During these experiments it became clear that existing measurements were insufficiently accurate for our purposes. Since OCS is a molecule of fundamental importance in molecular spectroscopy as well as in astrophysics we have accurately remeasured its millimeter-wave spectrum.
All isotopic species have been measured in natural abundance. The most intense lines have been observed with a molecular beam spectrometer. This spectrometer has been described elsewhere [1, 2] . High resolution is obtained by using a molecular beam perpendicular to the direction of propagation of the microwave radiation. This spectrometer allows a reduction of the Doppler broadening by a factor of sixty the experimental line width at 73 GHz is about 2kHz (HWHM) for the 7 = 5-^6 line. The accuracy of the measurements is between 1 and 5 kHz depending of the S/N ratio and the line width. The other lines have been measured with a cooled video spectrometer using the same superheterodyne detection scheme as in the beam spectrometer.
The measurements and their estimated uncertainties are listed in Tables 1 to 7 . The expressions used Reprint request to be sent to Dr. J. Demaison, U.E.R. Physique Fondamentale, Universite de Lille I, F-59655 -Villeneuve D'Ascq Cedex, France. 0340-4811 I 80 / 0400-487 $ 01.00/0. -Please order a reprint rathei than making your own copy. for the other spectra. a The errors shown in parentheses are in units of the last digit and are one standard error, b For 16Q12C32S H --8.34 ± 0.88 x 10"» HZ For each spectrum, a weighted least-squares fitting of the observed transitions was carried out. All the reliable data as reviewed by Lovas [3] are included in the fit. They are also listed in Tables 1  to 7 . The calculation of the standardized residuals:
Avi/Vs 2 lwi-oi 2 which should follow a Students t distribution was of a great utility in checking the accuracy of each individual line [4] .
The derived molecular constants are reported in Table 8 . They are in good agreement with those obtained previously [3] , but the accuracy is better. For some isotopic species the centrifugal distortion constant is determined for the first time.
